This study examines the effect of managed care on hospitals' provision of uncompensated care, using a new measure of managed care that is hospital-specific, rather than measured for the area as a whole, and which includes payment by preferred provider organizations (PPOs) as well as by health maintenance organizations (HMOs). Based on data for Florida hospitals in the period 1998-2002, the results indicate that a higher percentage of private managed care patient-days was associated with a decrease in uncompensated care as a percentage of total operating expenses, holding net profit margin and other factors constant. The results suggest that spillover effects on uncompensated care should be taken into account when considering increases in managed care payment.
This study examines the effect of managed care on hospitals' provision of uncompensated care, using a new measure of managed care that is hospital-specific, rather than measured for the area as a whole, and which includes payment by preferred provider organizations (PPOs) as well as by health maintenance organizations (HMOs). Based on data for Florida hospitals in the period 1998-2002, the results indicate that a higher percentage of private managed care patient-days was associated with a decrease in uncompensated care as a percentage of total operating expenses, holding net profit margin and other factors constant. The results suggest that spillover effects on uncompensated care should be taken into account when considering increases in managed care payment.
The burden of uncompensated care is a continuing problem for hospitals. Moreover, as more people are enrolled in managed care plans, the ability of hospitals to ''pay'' for uncompensated care is a particular concern since managed care plans typically negotiate substantial discounts on hospitals' rates. Although a variety of alternative methods have been proposed to fund hospital services for those who cannot pay, no major policy change appears likely in the near future. Consequently, a deeper understanding of the effect of managed care on hospitals' provision of uncompensated care will be useful to health policymakers concerned about access to care.
The primary objective of this study is to determine how the extent of managed care impacts hospitals' provision of uncompensated care. The study conceptualizes provision of uncompensated care as depending on a hospital's profit, mission, demand for uncompensated care, other hospitals' supply of uncompensated care, and the extent of managed care. The data set includes urban, acute-care hospitals in Florida over the period [1998] [1999] [2000] [2001] [2002] . An important contribution is the use of a new measure of managed care that is hospital-specific, rather than measured for the market or area, and which includes payment by preferred provider organizations (PPOs) as well as by health maintenance organizations (HMOs).
Uncompensated care, which accounted for 5.6% of hospitals' total expenses in 2004 (Modern Healthcare 2005), can have a major effect on a hospital's performance. Given that relief in the form of major policy changes to provide coverage for the uninsured seems unlikely, access to care for the uninsured should be a consideration in payment for hospital services. The results of this study will assist policymakers in assessing the potential effects of proposed changes in payment on hospitals' provision of uncompensated care.
Previous Research
Hospitals' uncompensated care expenses were approximately $26.9 billion in 2004 (Modern Healthcare 2005). Descriptive analyses have found that the distribution of uncompensated care across hospitals is far from proportionate. In particular, large urban government hospitals provide about one-third of total uncompensated care nationwide, and the share of total uncompensated care for urban, government teaching hospitals is three times as large as their share of the total hospital market (Mann et al. 1997) .
In studies using multivariate analysis, teaching status consistently is associated with increased uncompensated care (Frank, Salkever, and Mitchell 1990; Banks, Paterson, and Wendel 1997; Thorpe, Seiber, and Florence 2001) . Results regarding ownership, however, have been mixed. Although government ownership usually has been associated with a positive and significant effect on the provision of uncompensated care (Campbell and Ahern 1993; Thorpe, Seiber, and Florence 2001) , some studies have found no difference between not-for-profit and forprofit hospitals (Norton and Staiger 1994; Clement, White, and Valdmanis 2002) , while others have found that, holding other factors constant, for-profit hospitals provided less uncompensated care than not-for-profit hospitals (Thorpe, Seiber, and Florence 2001) .
In examining the effect of profit on uncompensated care, previous studies also have come to differing conclusions. Some studies found that higher profit was associated with an increased provision of uncompensated care (Frank, Salkever, and Mitchell 1990) , while profit did not affect uncompensated care in other studies (Campbell and Ahern 1993; Gaskin 1997) . A study by Rosko (2004) , which included both uncompensated care and profit models, found that lagged profit had no effect on uncompensated care (although the effect was positive at the .10 confidence level).
With respect to the effect of managed carethe focus of this study-previous studies once again have come to differing conclusions. In some cases, managed care, as measured by HMO penetration, had no effect on the provision of uncompensated care (Frank, Salkever, and Mitchell 1990; Clement, White, and Valdmanis 2002) , while Thorpe, Seiber, and Florence (2001) found that a higher level of HMO penetration was associated with lower levels of uncompensated care.
Conceptual Framework
A hospital's decision regarding the amount of uncompensated care to provide will depend on the hospital's objectives and characteristics and on the nature of the market in which the hospital is located. As noted earlier, this study conceptualizes provision of uncompensated care as depending on a hospital's profit, mission, demand for uncompensated care, other hospitals' supply of uncompensated care, and the extent of managed care.
Profit
A hospital's profit would be expected to influence a hospital's provision of uncompensated care. Even if uncompensated care is a central element of mission, a hospital will not be able to provide that care unless it can earn enough on other services to cover the costs of providing care to those who cannot pay. Thus, we would expect a higher level of profit to result in an increased provision of uncompensated care. However, profit might be endogenous, with an increased level of uncompensated care having a negative effect on the level of profit; we address this point further in the ''Methods'' section.
Mission
Both ownership and teaching status would be expected to influence the provision of uncompensated care. With respect to ownership, the primary objective of a for-profit hospital by definition is to maximize net income, which would imply little or no provision of uncompensated care. However, all hospitals must comply with legal requirements on providing urgently needed care without consideration of ability to pay, resulting in at least a minimum level of uncompensated care.
A not-for-profit hospital typically will focus on providing services as delineated in its mission statement, subject to a net income constraint. In most cases, provision of uncompensated care will be a major objective of a not-for-profit hospital, if only due to legal considerations associated with being a nonprofit organization. Consequently, not-for-profit hospitals would be expected to provide more uncompensated care than for-profit hospitals.
A government hospital has a mandate to cover a specific population (e.g., citizens of the county or hospital tax district) and receives funding from the corresponding government agency. Because the funding comes from tax dollars, provision of uncompensated care typically will be an especially important objective for a government hospital; thus we would expect government hospitals to provide more uncompensated care than either notfor-profit or for-profit hospitals.
For teaching hospitals, another important aspect of mission is medical education; fulfilling this element of mission typically means that patients' ability to pay is relatively less important than it is for nonteaching hospitals. Teaching hospitals thus would be expected to provide more uncompensated care than nonteaching hospitals.
Demand for Uncompensated Care
Demand for uncompensated care is another factor to consider. For example, two otherwise comparable hospitals may provide differing levels of uncompensated care if one hospital has many more individuals who cannot pay for care ''showing up at the door'' than the other. Consequently, demand for uncompensated care, determined primarily by demographic characteristics and economic conditions in the market, would be expected to influence a hospital's level of uncompensated care.
Other Hospitals' Supply of Uncompensated Care
The supply of uncompensated care by other hospitals in the area also may play a role. For example, some previous studies have found that the presence of a government hospital in the area reduced the provision of uncompensated care by other hospitals, all else equal (Banks, Paterson, and Wendel 1997; Clement, White, and Valdmanis 2002) . Thus we would expect that having in the area a government hospital, a major supplier of uncompensated care, would be associated with a reduction in the provision of uncompensated care by nongovernment hospitals.
Another possibility is that provision of uncompensated care could be a form of nonprice competition among hospitals in a market (Gaskin 1997) . This implies that a given hospital's uncompensated care would increase as the amount of uncompensated care provided by other hospitals in the market increased. Results in the study by Gaskin (1997) supported this hypothesis, while other studies found no effect of other hospitals' supply on a hospital's provision of uncompensated care (Clement, White, and Valdmanis 2002; Rosko 2004) .
Managed Care
The primary research question of this study is whether the extent of managed care has an effect on a hospital's provision of uncompensated care. As discussed earlier, findings from other studies that used HMO penetration to measure managed care have been mixed. Thorpe, Seiber, and Florence (2001) argued that increased managed care might affect revenues (resulting from ''price shopping'' by managed care companies) and/or costs (due to increased incentives for efficiency). If managed care companies were able to negotiate significant price discounts (see, for example, Dor, Koroukian, and Grossman 2004) , and if that effect dominated any gains from efficiency, then hospitals experiencing an increased amount of managed care would have to reduce the provision of uncompensated care in order to maintain a given level of profit. At the hospital level, we then would expect a higher extent of managed care to be associated with a lower level of uncompensated care. On the other hand, if costs fell proportionately more than prices, hospitals could provide more uncompensated care, holding profit constant, and we would expect increased managed care to be associated with a higher level of uncompensated care.
Data, Variables, and Methods
Our empirical analyses rely on data from hospitals in Florida over the period [1998] [1999] [2000] [2001] [2002] . We focused on Florida hospitals because this data set both identifies the extent of managed care for the individual hospital and includes data on payment by PPOs as well as HMOs. In addition, a single-state analysis automatically controls for states' numerous regulatory and other differences.
Data came from the following sources. First, the state of Florida requires hospitals to submit detailed financial reports annually. We acquired financial and utilization data for all licensed hospitals in Florida for the period 1998-2002. 1 Information on unemployment rates and the Consumer Price Index (CPI) came from the U.S. Department of Labor, Bureau of Labor Statistics, 2 and data on per capita income came from the U.S. Department of Commerce, Bureau of Economic Analysis. 3 For each year, the data set included only short-term, acute-care hospitals in urban areas that were in operation for the full year. 4 The sample consisted of 129 hospitals in 1998, 128 in 1999, 128 in 2000, 130 in 2001, and 126 in 2002 , for a total of 641 observations over the five-year period.
The conceptual framework developed previously can be summarized as: 
Dependent Variable
Other studies have measured uncompensated care in a variety of ways. Volume measures include uncompensated care patient-days per bed (Banks, Paterson, and Wendel 1997) and
adjusted uncompensated care admissions (Gaskin 1997; Rosko 2004) . Some studies have focused on uncompensated care measured in terms of charges-either the total amount (Campbell and Ahern 1993) or as a percentage of total charges (Desai, Lukas, and Young 2000; Needleman, Lamphere, and Chollet 1999) ; others have examined uncompensated care expenses, again measured by either the total amount (Davidoff et al. 2000; Thorpe, Seiber, and Florence 2001) or as a percentage of total expenses (Clement, White, and Valdmanis 2002; Thorpe, Florence, and Seiber 2001) .
The dependent variable in this study is uncompensated care measured as a percentage of a hospital's operating expenses, chosen because it measures a hospital's proportionate provision of uncompensated care, thus facilitating comparisons across hospitals regardless of size. The measure was calculated by first summing the gross revenue listed for bad debt and charity care. Technically, bad debt and charity care should represent foregone revenue from patients who can and cannot afford to pay, respectively. However, hospital accounting practices do not reliably distinguish between the two categories, and the usual approach is to include both in the measure of uncompensated care. To express the amount of uncompensated care in terms of expenses, gross uncompensated care revenue was multiplied by the ratio of operating expenses to gross patient-care revenue for the hospital as a whole; this value then was divided by the hospital's operating expenses. Table 1 , which presents descriptive statistics for the regression variables, shows that uncompensated care as a percentage of operating expenses was approximately 6% on average over the period 1998-2002. As a point of comparison, a study by the U.S. Government Accountability Office (2005) found that uncompensated care as a percentage of patient operating expenses was 6.4% for Florida hospitals in 2003.
Key Independent Variable
The variable used to measure the extent of managed care is the percentage of total patient-days paid by private managed care, including both commercial HMOs and PPOs. Over the period 1998 through 2002, private managed care payers accounted for approximately 20% of patient-days (see Table 1 ).
Control Variables
Because expenditures on uncompensated care are included in total costs, controlling for the influence of a hospital's profit on its provision of uncompensated care requires an adjustment to measure profit net of expenditures on uncompensated care. Net profit margin was calculated as total revenue minus all costs other than uncompensated care expenditures, divided by total revenue. As shown in Table 1 , net profit margin for hospitals in the study was 9% to 11% over the five years. The analysis also included the number of licensed beds to control for any effects of hospital size on uncompensated care. For ownership effects, the analysis included dummy variables for for-profit and government ownership, with not-for-profit ownership being the omitted category. Table 1 shows that, on average over the period 1998 through 2002, approximately 47% to 49% of hospitals in the sample were forprofit, 39% to 41% were not-for-profit, and about 12% were government. A dummy variable indicating a major teaching hospital, measured by membership in the Council of Teaching Hospitals, is another factor that was expected to affect uncompensated care. Approximately 5% of hospitals in the data set were major teaching hospitals (Table 1) .
Variables used to control for demand for uncompensated care include real per capita personal income 5 and the unemployment rate in a hospital's Metropolitan Statistical Area (MSA), and the hospital's percentage of Medicaid patient-days. Finally, variables to control for other hospitals' supply of uncompensated care included dummy variables indicating the presence of a government hospital in the MSA interacted with forprofit and with not-for-profit status, and the amount of uncompensated care provided by other hospitals in the MSA as a percentage of total operating expenses for other hospitals in the MSA.
Methods
The data set was a panel of hospitals over five years, and our conceptual model contained both hospital-level and market-level measures. Thus, observations of the same hospital were not independent over the fiveyear period, and different hospitals in the same market shared market-level characteristics. We first considered a two-way randomeffects model to control for both cross-section and time-series effects (model selections were conducted using the PROC TSCSREG procedure in SAS 9.1, SAS 2004). A Hausman specification test indicated that this model did not perform well. And, because the data set included variables for a given hospital that did not vary over time (e.g., ownership), the two-way fixed-effects model was not appropriate.
Next, we considered one-way fixed-and random-effects models to control for the time-series effects. Specification tests indicated that the random-effects model again did not perform well, but that a fixed-effects model would be appropriate. Consequently, we used a one-way fixed-effects approach (least squares dummy variable model), which corrects for time-series effects, to estimate the regression equation.
A Hausman test also indicated a possible problem with endogeneity of profit. We attempted to instrument profit, using variables-such as depreciation and interest expense per bed and number of open-heart cases per admission-that might be expected to be correlated with profit but not uncompensated care. However, the instruments were weak and explained very little of the variation in profit. Because the use of poor instruments can yield worse results than accepting the bias due to endogeneity (Bartels 1991; Bound, Jaeger, and Baker 1995) , we chose not to use the two-stage least-squares method. provision of uncompensated care, holding other factors constant (including profit margin net of uncompensated care expenditures). Specifically, a 1% increase in the percentage of managed-care patient-days was associated with a decrease of .054% in uncompensated care as a percentage of total operating expenses.
Results
In order to allow the parameter estimates to vary by year, we also estimated separate regressions for each of the years 1998-2002, using the same model specification; these results also are shown in Table 2 . The coefficients for the percentage of managed care patient-days from the regressions by year ranged from 2.065 (p5.005) to 2.046 (p5.07), while the corresponding coefficient using the panel data set was 2.054 (p,.001), as noted previously. Thus, there was a consistent pattern of association between managed care and uncompensated care over the fiveyear period. This conclusion is supported by the fact that, in a regression using the panel data set and including interaction terms between managed care and year, none of the interaction terms was statistically significant (results not shown, available upon request).
We also investigated the possibility of an interaction between the percentage of managed care patient-days and profit, with managed care having different effects on uncompensated care at different levels of profit. However, for this data set, interaction terms were highly insignificant in all specifications examined (results not shown, available upon request).
Other Variables
As expected, net profit margin and uncompensated care were positively related. The panel results in Table 2 indicate that a 1% increase in the profit margin net of expenditures on uncompensated care was associated with an increase of .066% in uncompensated care as a percentage of total operating expenses. The estimated coefficients on net profit margin by year are similar. Size also played a role in that the number of beds and uncompensated care were negatively related. The magnitude of the beds' effect was quite small, however; in the panel results, an increase of 100 beds was associated with a decrease in the provision of uncompensated care of only .0015%.
Ownership status also influenced the provision of uncompensated care, as expected. The panel results indicate that, relative to not-for-profit hospitals (the omitted category), for-profit hospitals provided approximately 1.8% less uncompensated care as a percentage of operating expenses and government hospitals provided about 4.0% more, respectively; these results are consistent with those from the separate regressions by year. In addition, there were differences among for-profit hospitals in that the presence of a government hospital in the market was associated with about 1% less uncompensated care than when no government hospital was in the market. Being a major teaching hospital also was positively related to uncompensated care; in the panel results, major teaching hospitals provided about 2.4% more uncompensated care as a percentage of operating expenses than nonteaching and smaller teaching hospitals.
Two other variables had statistically significant coefficients at the .05 confidence level or better in the panel results. The percentage of Medicaid patient-days and uncompensated care were positively related. For the panel, a 1% increase in the percentage of Medicaid patient-days was associated with an increase in uncompensated care of .27%; the results by year were similar. Finally, per capita income and uncompensated care were positively related in the panel results, but the coefficient was so small as to be negligible, and the coefficient was not statistically significant in the regressions by year.
Summary and Conclusions
In examining the effect of managed care on uncompensated care, this study found that a higher percentage of private managed care patient-days was associated with a decrease in uncompensated care as a percentage of total operating expenses, holding profit margin net of uncompensated care expenditures and other factors constant. The negative relationship between managed care and uncompensated care is consistent with increased managed care affecting hospital revenues proportionately more than costs. That is, if increased managed care leads to price discounts, one way to maintain a given level of profit is to reduce the amount of uncompensated care provided.
Although increased managed care was associated with decreased provision of uncompensated care, the magnitude of the effect was modest. For example, in 2002, the mean levels of uncompensated care and managed care patient-days were 5.9% and 20.2%, respectively. An increase of 10% in managed care patientdays, which would represent a substantial increase, would be expected to be associated with only a .5% decrease in uncompensated care, holding other factors constant.
These results are in accordance with previous findings that a higher level of HMO penetration was associated with lower levels of uncompensated care (e.g., Thorpe, Seiber, and Florence 2001) . In some ways, this study provides an even stronger test of the relationship between managed care and uncompensated care because it used a new measure of managed care that is specific to the hospital, rather than for the area as a whole, and it included both HMOs and PPOs, rather than just HMOs. Being able to detect differences in the extent of managed care payment among hospitals in the same area may explain why our results differ from those of previous studies finding that HMO penetration had no effect on the provision of uncompensated care (e.g., Clement, White, and Valdmanis 2002) .
Although it is specific to the hospital, our measure of managed care does not differentiate between HMO and PPO payers. Given that price discounts have been found to be higher for HMOs than for PPOs (Dor, Koroukian, and Grossman 2004) , the results of this study suggest that the negative relationship between managed care and uncompensated care would be more salient for hospitals having relatively more HMO patient-days and relatively fewer PPO patient-days.
The results also indicate that hospitals with higher levels of profit (net of expenditures on uncompensated care) provided more uncompensated care. Another factor influencing the provision of uncompensated care was ownership, with the results being largely consistent with previous research on this topic. Holding other factors constant, government hospitals tended to provide the largest amount of uncompensated care and for-profit hospitals the least, with not-for-profit hospitals falling in the middle. Other hospitals' supply also played a role, however, with the presence of a government hospital in the MSA being associated with a lower level of uncompensated care for for-profit hospitals.
Policy Implications
Uncompensated care is an important health policy issue. Hospitals devote considerable resources to uncompensated care. In this study, uncompensated care accounted for approximately 6% of operating expenses for Florida hospitals over the period 1998 to 2002. Nationally, uncompensated care expenses at hospitals were approximately $26.9 billion in 2004 (Modern Healthcare 2005).
Hospitals recently have faced public criticism regarding widely varying methods for calculating the value of services provided to patients who cannot pay, and the use by some hospitals of aggressive billing and collection policies for uninsured patients (Center for Studying Health System Change 2005). In addition, both the Internal Revenue Service and state legislatures have questioned the extent to which not-for-profit hospitals are in compliance with the community-benefit standard needed to qualify for a tax exemption, with uncompensated care being a key element in the calculation of community benefits (Modern Healthcare 2006a).
Responses to these criticisms by the American Hospital Association (AHA) are an indication of how urgent the problem is from hospitals' point of view. In April 2006, the AHA board approved a recommendation that hospitals should provide free care to uninsured patients with incomes below 100% of the federal poverty level (FPL) and should bill not more than either 125% of the Medicare rate or the price paid by public or private insurers for patients with incomes between 100% and 200% of the FPL (Modern Healthcare 2006b). At the same time, however, the AHA recommended that hospitals following these guidelines receive backdated federal legal immunity from lawsuits filed on behalf of uninsured patients (Modern Healthcare 2006b).
From a policy perspective, the central problem is that the current system is a poor substitute for expanding coverage to the uninsured. However, the drive for universal coverage at the federal level seems to have lost its momentum, and other proposals, such as state uncompensated care pools, have not been used widely. Consequently, major changes in payment for hospital uncompensated care at the national level seem unlikely in the near future.
The major policy implication of this study is that, under the current system, increases in managed care could have unanticipated, albeit modest, spillover effects on the provision of uncompensated care. The ''backlash'' against managed care appears to have run its course, and the recent rapid growth in health care premiums and costs seems likely to lead to increased use of managed care (in spirit at least, if not in name) by private payers. In addition, individual states continue to experiment with various managed care systems as Medicaid costs grow more rapidly than state budgets. Although the results of this study must be used with caution because data came from a single state, the finding that hospitals with more managed care tended to provide less uncompensated care suggests that it will be important to monitor future increases in managed care payment for hospital services.
Although all hospitals are legally bound to provide urgently needed care without consideration of ability to pay, many services currently provided to the uninsured do not fall into the category of emergent care. For example, one out of five uninsured hospital stays in 2003 was for conditions related to childbirth (AHRQ 2006) . Thus any changes that reduce uncompensated care could translate directly into a reduction in access to hospital services for the uninsured.
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